Interactions between rye (Secale cereale) root border cells (RBCs) and pathogenic and nonpathogenic rhizosphere strains of Fusarium culmorum.
Interactions of rye (Secale cereale) root border cells (RBCs), generated during plant growth and surrounding the root cap, with nonpathogenic rhizosphere Fusarium culmorum isolates: DEMFc2 (PGPF) and DEMFc5 (DRMO), and a pathogenic strain DEMFc37 were studied in test tube experiments. The effect of water-suspended RBCs released from the rye root cap on the rate of macroconidia germination and hyphae (mycelial) growth of F. culmorum strains was also examined. It was found that root caps of 3-d-old rye seedlings (with the root length of 20mm) were surrounded with a layer of RBCs generated in a number specific for this plant species of 1980+/-30. Introduction of the macroconidia of the tested F. culmorum strains into the root zone of 3-d-old seedlings resulted, after 3d of incubation, in the formation of mantle-like structures only in the rhizosphere of plants inoculated with the pathogenic DEMFc37 strain. The macroconidia were suspended in (1) water, (2) a water mixture with root caps deprived of RBCs, (3) Martin medium, (4) malt extract broth, and (5) a water mixture with rye RBCs, and their percentage germination was determined during 96-h incubation at 20 degrees C. Germination of the macroconidia of all the tested F. culmorum strains suspended in the rich growth media (Martin and malt extract broth) and in the mixture with RBCs was significantly speeded up. While only an average of 16.6 % of macroconidia suspended in water germinated after 96-h incubation, more than 90 % of those suspended in the growth media or in the mixture with RBCs germinated after 24h of incubation. In all the treatments, the highest rate of macroconidia germination was found in suspensions of the pathogenic strain and the lowest in macroconidial suspensions of the PGPF strain. The stimulatory effect of RBCs was not specific to the pathogenic strain. Nevertheless, microscopic observation revealed that it was only in the suspension containing a mixture of rye RBCs and macroconidia of the pathogenic strain that after 48-h incubation compact clusters of hyphae and RBCs, resembling mantle-like structures found in the root zone of plants inoculated only with the pathogenic strain but not inoculated with DRMO and PGPF strain, were formed.